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Executive Summary

The purpose of the Highway 1 Soquel to Morrissexi#lary Lanes Project is to improve
highway traffic flow caused by traffic weaving amerging operations on Highway 1
(State Route 1) between Soquel Drive and Morrigsmylevard. The Soquel to
Morrissey Auxiliary Lanes Project consists of addinmile (1.6 km) of auxiliary lanes
along Highway 1 in Santa Cruz County, CalifornikeTalternatives under consideration
are a No-Build Alternative and Build Alternative.

The Soquel to Morrissey Auxiliary Lanes Project@mpasses four culvert creek
crossings: Arana Gulch and its three tributari€se Arana Gulch 72-inch (1800-mm)
concrete arch culvert is at Station 171+03. Thweitaries to Arana Gulch cross Highway
1 through a 48-inch (1200-mm) concrete culverttati&n 175+98, a 4-feet by 4-feet
(1200-mm by 1200-mm) reinforced concrete box culeeStation 177+92, and a 30-
inch (750-mm) reinforced concrete pipe culvert t@itiSn 183+01.

The Arana Gulch crossing is within Federal Emergévlanagement Agency delineated
100-year floodplains but the Soquel to Morrisseyifary Lanes Project will not
longitudinally encroach on the floodplains. Noweuts will be extended as part of the
Soquel to Morrissey Auxiliary Lanes Project sinke tulvert entrances and outfalls are
beyond the roadway widening. Preliminary calcolagiindicate that the 4-feet by 4-feet
(1200-mm by 1200-mm) reinforced concrete box cuj\esystem tributary to Arana
Gulch, at Station 177+92, is undersized and wilch® be replaced with larger sizes (or
parallel systems). These improvements are noimitEMA-delineated floodplains.

The use of better end treatments, such as wingaatlgock slope protection, will be
considered at this crossing to improve hydraulics.

New longitudinal drainage systems will be proposmahhly parallel to the proposed
retaining walls. The proposed retaining wall ne&ad at the north end of the Arana
Gulch crossing is within the 100-year base floooipldn order to address the impacts
from the loss of floodplain storage, mitigation maes will be proposed which may be
accomplished by re-grading adjacent to the floadpla

The Soquel to Morrissey Auxiliary Lanes Projectlwit pose an increased flooding
risk. The increase in roadway runoff will be miniima comparison to the overall
watershed of the creek (0.6%). In addition, theusbtp Morrissey Auxiliary Lanes
Project design goal will be to maintain pre-constinn storm water flows by metering or
detaining these flows to pre-construction ratesrgo discharge to a receiving water
body or Municipal Separate Storm Sewer System. éffteg, there will be no substantial
change in the water surface elevation to the ifledtfloodplain area due to the proposed
widening. There may be traffic interruption on Kiigay 1 due to the base flood but
traffic may utilize the local roads for a detouut® with access points at the Morrissey
Boulevard and Soquel Drive intersections of HighwayThe base flood is a flood which
has a one percent chance of occurrence in any ga@n(also known as a 100-year
flood).
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It is anticipated that the Soquel to Morrissey Aiaxy Lanes Project will impact the
natural and beneficial floodplain values at AranddB. The proposed widening of the
roadway will encroach transversely on the AranacGdibodplain. Environmental
impacts will be a result of construction activiteesd can be minimized with Best
Management Practices (BMPs) measures such as tatieger protection with
Environmentally Sensitive Area Fencing, Implemeintabf Best Management Practices;
compliance with the anticipated permit conditiond aquirements of the Soquel to
Morrissey Auxiliary Lanes Project will also helpmmize impacts to natural and
beneficial floodplain values.

The Project Team is proposing drainage design irgnents to accommodate increased
peak storm water runoff from the roadway. Appraf@iBest Management Practices are
proposed to minimize storm water impacts, both peently and during construction, by
reducing storm water runoff velocities and promgfinfiltration. Some examples of
proposed Best Management Practices are ConcreteoiMaicilities or Dewatering
specifications during construction. The use ofdretnd treatments, such as wingwalls
and rock slope protection, will be considered ajomeulvert crossings with proposed
drainage work (e.g. at the tributary to Arana Gudtlstation 177+92) to improve
hydraulics. In addition, Treatment Best Managenfactices being considered for the
Soquel to Morrissey Auxiliary Lanes Project includéltration Devices, Biofiltration
Strips, Wet Basins, Biofiltration Swales, Austinn8&aFilters, Detention Devices,
Delaware Filters, and Multi-Chambered TreatmeninkiaBest Management Practices
that are feasible for the Soquel to Morrissey Aaxyl Lanes Project include Biofiltration
Strips, Biofiltration Swales, and Detention Devicddhe consideration of Best
Management Practices at potential treatment loesiwe detailed in the Storm Water
Data Report.

As mentioned previously, the goal of the SoquéVitorissey Auxiliary Lanes Project is
to improve traffic conditions for weaving and mergimovements on Highway 1. The
Soquel to Morrissey Auxiliary Lanes Project hassidered practicable alternatives to
minimize floodplain impacts while trying to acconghl its purpose. The Build
Alternative will maintain the existing alignmentdaprofile to minimize floodplain
impacts, while also minimizing cost and achieviransportation goals.
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1 PROJECT DESCRIPTION

The proposed project extends for a distance of @8 from the southbound Soquel
Avenue off-ramp to the northbound Morrissey Boutelvan-ramp (post mile 14.96 to
post mile 15.94) in the City of Santa Cruz, SantazCounty, California. Maps of the
project vicinity and location are included belowHigures 1& 2.

1.1 Project Purpose

The purpose of the Soquel to Morrissey Auxiliarynea Project is to improve traffic
conditions for lane-changing and merging movementslighway 1 between Soquel
Avenue and Morrissey Boulevard and improve pedastind bicycle access and safety.

1.2 Project Need

Identified needs include recurrent congestion fiorpeded lane-changing and merging
movements, queuing traffic from the southbound léoéck at the La Fonda Avenue
overcrossing, and limited pedestrian and bicyctess crossing Highway 1 in the project
area.

1.3 Alternatives

Two alternatives are under consideration: one BAildrnative and the No-Build
Alternative.

1.3.1 Build Alternative

The Build Alternative would add one 12-foot-widexdiary lane from the Soquel
Avenue on-ramp to the Morrissey Boulevard off-ramghe northbound direction and
extend al2-foot-wide lane from about 500 feet noftthe La Fonda Avenue
overcrossing to the Soquel Avenue off-ramp in hetisbound direction, with 10-foot
outside shoulders between the Soquel Avenue andiddey Boulevard interchanges. An
auxiliary lane extends from the on-ramp of onertttange to the off-ramp at the next
interchange and is designed to separate trafficemewts entering and exiting the
freeway from mainline traffic. It is not designeat uise by through traffic. The project
also would replace the La Fonda Avenue overcrossing

A typical auxiliary lane would be constructed néxtand from the Soquel Drive on-ramp
to the Morrissey Boulevard northbound off-ramp (fhife). On southbound Highway 1,
the new outside lane being constructed with theeSRaute 1/ State Route 17 Merge
Lanes Project would be extended from north of tad-bnda Avenue overcrossing to the
Soquel Avenue exit ramp (0.3 mile). This lane wdudd'exit only" at Soquel Avenue,
and the widening would eliminate the outside largpdorth of La Fonda. No changes
would be made to the Soquel Avenue or Morrisseyl@@ud ramps. Retaining walls are
proposed at several locations to reduce the anwfwedrthwork required, keep the
improvements within the existing highway right-okyand minimize impacts to
wetlands and other waters of the U.S. Soundwalladao be feasible and reasonable
based on current cost estimates also are recomihende
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Additionally, the La Fonda Avenue overcrossing violog replaced and widened to
accommodate the proposed auxiliary lanes. The m@gdowould provide for two 12-
foot-wide traffic lanes, as well as five-foot-wibeycle lanes and six-foot-wide
pedestrian sidewalks in both directions.

The project also would demolish the existing La d@Avenue overcrossing and existing
roadway shoulder, and require earthwork and fidl mmporary easements for
construction of the overcrossing replacement at@hgorary pedestrian/bicycle
crossing. Disposal will be in accordance with albcable regulations at locations to be
identified at the final design phase. There is eaoranent right-of-way impact
anticipated for this alternative. Temporary easdmefnCity of Santa Cruz property and
two privately owned properties would be required.

Local street improvements, including new five-faatle sidewalks, curb, and gutter on
the north side of Rooney Street and Morrissey Bauld between Elk Street and San
Juan Avenue, also would be constructed. This warild include four accessible
driveway approaches and four pedestrian rampsmptiance with the Americans with
Disabilities Act.

1.3.2 No-Build Alternative

The No-Build Alternative would not address the pobjpurpose and need but offers a
basis for comparison with the Build Alternativeaisumes no major construction on
Highway 1 through the project limits other thanmplad and programmed improvements
and continued routine maintenance. The only plammedprogrammed improvement
contained in the 2005 Regional Transportation Bdhe State Route 1/ State Route 17
Merge Lanes Project, which is currently under carggion with completion set for fall
2008; it is considered as part of existing condgidor the Soquel to Morrissey Auxiliary
Lanes Project. The Highway 1 High Occupancy Vehicdne Widening Project is also
planned, but is not included in the No-Build Altetive, as it is not yet programmed and
will not be completed by the 2015 opening yeatrtli@er Soquel to Morrissey Auxiliary
Lanes Project.

1.4 Geographical References

Project location and vicinity maps were based opsrfeom the United States Geological
Survey (USGS):

e Santa Cruz, California. Map Version 1987. Maprent as of 1994.

e Soquel, California. Map Version 1997. Map currastof 1994.

The Federal Emergency Management Agency (FEMA)dlosurance Rate Maps
(FIRMs) and flood profiles from the Flood Insurarg&idy (FIS) for Santa Cruz County
and incorporated areas were reviewed for base fidedhtions at the Arana Gulch
crossing of Highway 1. The base flood is a floddok has a one percent chance of
occurrence in any given yeatr.
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The vertical control for the elevations in the FIRMd FIS are based on the National
Geodetic Vertical Datum of 1929 (NGVD 29). Theway for this project is based on the
North American Vertical Datum of 1988 (NAVD 88).

Using the Orthometric Height Conversion from theidlzal Geodetic Survey website,
the datum shift (from NAVD 88 to NGVD 29) was cdlted based on the location of
the crossing at Arana Gulch. The north latitude west longitude was obtained from
USGS Topographic Maps (2001). The Arana Gulchsingsis located at a latitude of
36°59’16” N and a longitude of 121°59’17” W. Thatdm shift at this location is 2.74 ft
(0.834 m).

Elevations obtained from the FEMA were adjustecdigling the datum shift to convert
from the NGVD 29 datum to the NAVD 88 datum. Tlasé flood elevations at Arana
Gulch were adjusted by adding 2.74 feet to corivenh the NGVD 29 datum to the
NAVD 88 datum. The base flood elevation upstredth® crossing of Highway 1 is 68
ft NAVD 88 (21 m) and the base flood elevation detweam of the crossing of Highway
1is 49 ft (15 m).

1.5 Traffic

Ramp counts were conducted in 2001 and 2003 bet®eguel Avenue to Morrissey
Boulevard (2008). Traffic conditions are summadlifar the existing condition (based
on 2001 and 2003 data) and the projected condiBi06h5) in Table 1.
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Table 1. Peak Hour Traffic Conditions (Existing andProjected 2015)
Existing

EA 05-0F6500

05-SCR-1-PM 14.96 to 15.94
KP 24.08 to 25.65

Year 2015 Conditions

Measure of Effectiveness Conditions No-Build : Build
AM PM AM PM : AM PM
Average Travel Time (minutes) :
Narthhound 81 0.51 0.51 nElL i 154 0.71
Sauthbound 0.94 2.74 106 549 1 090 8.03
Average Speed (mph)
Noarthbound 5l 5l 51 51 32 38
Southbound 60 22 53 0 i & 7
Delay (minutes per vehicle)
Northbound 012 0.14 0.12 014 1 064 (.05
Southbound 0.04 | 88 0.16 453 1 0 715
No. of Vehicle Trips (per hour) :
Northbound 4450 3991 | 4742 4744 1 4830 4750
Southbound 3,377 3.433 3.874 3745 1 3,874 1.608
No. of Person Trips (per hour) E
Northbound 5,039 4.049 5,338 5,883 1 5458 5.800
Southbound 3,917 3.985 4,494 4410 1 4404 4257
Avg. Vehicle Occupancy i
(persons/vehicle)
Northbound [.13 .24 .13 .24 113 .24
Southbound l.16 [.18 .16 118+ 116 l.18
Density (pepmpl) :
Narthbound 40 38 40 36 52 27
Southbound 28 78 30 117§ 21 134
Level of Service i
Narthbound E E Lk E : F D
Sauthbound D F D I ( F

Source: Highway 1 Soquel / Morrissey Auxiliary Lankraffic Operations Report, February 2008

1.6 Traffic Interruptions for Base Flood (Q 109

The base flood is a flood which has a one perdasmiae of occurrence in any given year
(also known as a 100-year flood, of€). Potential flooding conditions for the proposed
Soquel to Morrissey Auxiliary Lanes Project weraleated using the water surface
elevation from the Federal Emergency Managemenh&gé&EMA) Flood Insurance
Rate Map (FIRM) for Arana Gulch. Based on avaéaddta, there may be traffic
interruptions on Highway 1 due to the base flodtie FIRM depicts the base flood
overtopping Highway 1 at the Arana Gulch crossinidp & base flood elevation of 68 ft
(21 m) at the upstream side (see Section 2.2)edan Project topography, the proposed
roadway elevation is 68 ft (21 m). The roadwayhath directions of travel would
experience traffic interruptions. Traffic could teedirected to a detour via local
roadways with ingress and egress points at theiéay Boulevard and Soquel Drive

intersections.

1.7 Creeks, Streams, and River Crossings

Four waterways cross Highway 1 along the Soqubldaissey Auxiliary Lanes Project
reach: Arana Gulch and three tributaries. Thesehar@dighway's direct receiving water

bodies.

September 2008



Location Hydraulic Study Report EA 05-0F6500
Highway 1 Soquel to Morrissey Auxiliary Lanes Puaije 05-SCR-1-PM 14.96 to 15.94
Santa Cruz County, California KP 24.08 to 25.65

These four creek crossings were located from rewigwas-built record drawings, site
visits, and théVetland Assessment Rep@008). The crossing culvert at Station
171+03 for Arana Gulch was identified as a concaeth culvert from field observations
and the size was identified as a 72-inch (1800-ongrete culvert in thé/etland
AssessmentThe 48-inch (1,200-mm) concrete culvert for tititeutary to Arana Gulch at
Station 175+98 was not located during the field st was identified in th&vetland
Assessment Repd&008). The 30-inch (750-mm) reinforced conciape culvert for

the tributary to Arana Gulch at Station 183+01ussa@e of the area of improvement but
within the Soquel to Morrissey Auxiliary Lanes Radj limits. These creek crossings and
their respective sizes are listed in Table 2, whislo includes information on the creek
crossing at Station 177+92, a 4 feet by 4 feet @186 by 1200 mm) reinforced concrete
box culvert.

Table 2. Creek Crossings

Waterway Station Culvert Size
Metric English
Arana Gulch 171403 1800 mm (height) 72" (height)concrete arch
concrete arch culvert culvert
Tributary to Arana Gulch 175+98 1200$Ee$?ncrete 48" concrete culvert
1200 mm x 1200 mm 4' x 4' reinforced
Tributary to Arana Gulch 177+92 reinforced concrete box
concrete box culvert
culvert
. 750 mm reinforced 30" reinforced concrete
Tributary to Arana Guilch 183+01 concrete pipe culvert pipe culvert
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2 FLOODPLAIN DESCRIPTION

2.1 Federal Emergency Management Agency Data

The Federal Emergency Management Agency, Flooddnse Study, Santa Cruz
County, CA and Incorporated Areas (2006), was tisaxbtain existing floodplain
information within the Project area. This Studpwis there is a delineated floodplain
associated with one of the four crossings withen83oquel to Morrissey Auxiliary Lanes
Project limits, at the Arana Gulch crossing (Statld1+03). The water surface
elevations upstream and downstream of the Highwarp4sing were obtained from the
Federal Emergency Management Agency Flood InsurBate Map; see Appendix B.
The existing capacity for the Arana Gulch crossirags determined by comparing the
elevation of the roadway with the water surfacealiens corresponding to a 100-year
peak discharge. The drainage area at the mouthaof Gulch is 3.5 square miles (9.1
square kilometers), with a 100-year peak dischafde650 cfs (47 fifs). The mouth of
Arana Gulch is 1.7 miles (2.7 km) from the Highwlagrossing (Federal Emergency
Management Agency, 1986).

The limits of study of the Flood Insurance Studyicate that there was only a detailed
study on Arana Gulich, and not its tributaries. Fleod Insurance Rate Maps do not
mention or show the tributaries of Arana Gulch, ethiurther indicates that they were
not studied by the Federal Emergency Managememdg®r the development of the
Flood Insurance Study.

2.2 Map of Floodplain

Based on review of the Federal Emergency ManageAgmsicy Flood Insurance Rate
Map, one area, within the Soquel to Morrissey Aaxyl Lanes Project limits is within a
Federal Emergency Management Agency-delineatedfllam. According to Flood
Insurance Rate Map Panel 0351D a floodplain existle Arana Gulch crossing with
Highway 1. The area within the Project limits esdynated as Floodway Areas in Zone
AE. These flood insurance rate zones correspotitetd-percent annual chance
floodplains (100-year design storm frequency) tratdetermined in the Flood Insurance
Study (Federal Emergency Management Agency, 2004é. floodplain is depicted as
overtopping the roadway at the crossing of Highwayl he roadway elevation at
Highway 1 is shown as 67 ft (20 m) on the AranadBuilood Profile in the FEMA FIS.

The estimated water surface elevations, based tartlaz are known at this time, is 68
feet (21 m) upstream of the Highway 1 crossing 4&deet (15 m) downstream of the
Highway 1 crossing. These elevations have beewverted from the NGVD 29
elevations referenced in the FEMA FIRMs to the NAB® datum referenced in this
project (see Section 1.4). The ground elevatidhatrana Gulch crossing is estimated
from the project topography as 68 feet (21 m). bhaee flood elevation and ground
elevation is shown to be equal.
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2.3 Description of Flood Sources

The mean annual precipitation at the project as@stimated as 30 inches (75
centimeters) and is based on annual precipitatda flom the Spatial Climate Analysis
Service Parameter-elevation Regressions on Indepéiilopes Model Group Internet
Map Server (Oregon State University Spatial Clinfatalysis, 2007). The rainy season
for the project area generally extends from Octalbeugh May but most flooding
occurs from December through March. Westerly expo$o Pacific weather systems
promotes intense precipitation from storms. Moinstand hills bordering the eastern
boundaries of Santa Cruz County squeeze moisturef@uriving Pacific weather
systems and provide watershed areas to funnelpig@en into runoff tributaries.

Early denizens of Santa Cruz County built homedsigher ground, avoiding the
floodplains at the lower lying ground areas. Qwume, these floodplain areas were
developed. High intensity precipitation will liketause flooding in these lower-lying
ground areas. The major drainage basin in theprajea is the San Lorenzo River
Basin. The drainage basins in Santa Cruz Coustglaort and steep with short flow
durations. Flood stage can swell to flood peaksfiew hours with high velocities in the
main channel.

Flooding along the Pacific Coast of Santa Cruz @pistypically associated with the
simultaneous occurrence of very high tides, largges, and storm swells during the
winter. Flood hazards along the coast are geréetatswell waves from offshore
storms, by wind waves from land-falling storms, @ydsunamis. Other hazards, that
present potential damage to structures, exposwBion, and impacts to channels, are
landslides, earthquakes, and wildland fires. Ame&anta Cruz County would be
significantly impacted by a tsunami created by amnlegjuake on the San Gregorio fault;
the fault is located offshore in Monterey Bay aadghly parallels the coastline. The
tsunami created by such an earthquake would awnitv®ut warning, minutes after the
initial shock (Federal Emergency Management AgeB696). The Highway 1
Soquel/Morrissey Auxiliary Lanes Project reach aditivay 1 is well over one mile
(1.57 kilometers) inland from the coast.

These flooding sources have historically had sigaift impacts on ocean-front
development. Direct wave impacts sustained bylifeaat homes during the severe
storms of January 1978 accelerated erosion andemedkfoundations. Seawalls and
temporary barriers, intended to protect the beaohedine, were either damaged or
destroyed. In addition, storm centers from thas@est produce storm flow patterns
toward the coast that have caused the majoritlyeoserious coastal floods; strong winds
and high tides create storm surges that back @p fimws and this leads to flooding at
the river mouths (Federal Emergency Management &ge?906). Woods Lagoon,
which is at the mouth of the Arana Gulch drainag@yver one mile (1.57 kilometers)
away from Highway 1.

2.4  Hydraulic Assessment

In general, roadways will be inundated if the upsin water surface elevation is greater
than the elevation of the roadway. The hydrawdgime for the creek crossings at
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Highway 1 is upstream controlled. The Federal Ejmecy Management Agenéyood
Insurance Studgocuments debris buildup and ponding during pagtre storm events.
Debris buildup and ponding has the potential tauoet the upstream end of the culverts
which could attenuate peak flows. Figure 4, erditdatershed Maghows the upstream
watershed of Arana Gulch and its three tributariéeWatershed Mapnly shows the
upstream watersheds since only the upstream flffest ahe Soquel to Morrissey
Auxiliary Lanes Project.
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Figure 4. Watershed Map
Source: United States Geological Survey

! Note: Figure 4. Watershed Map shows only tributigjneation for flow upstream of the Project.
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3 PROJECT EVALUATION
Highway 1 is proposed to be widened in both dicewiof travel.

Highway 1 is proposed to be widened in the floomlptéaea associated with Arana Gulch.
This widening will occur with the addition of thenaliary lanes, and associated
improvements, in both the northbound and southbaimedtions of Highway 1. The
replacement of the existing overcrossing at La Boldenue and Morrissey Boulevard is
beyond the delineated Arana Gulch 100-year floadpl&arallel culverts are also
recommended to be constructed at the tributaryrém# Gulch at Station 177+92
because preliminary calculations indicate thatcilgert is undersized. These proposed
improvements would be outside the FEMA-delineateddplains.

There are no available Federal Emergency Managefgmnicy floodplain studies or
available historic information for the tributarimsArana Gulch. Further studies can be
done during the design phase of this Project whererdetailed surveys are available.
Proposed drainage improvements to address Praojgeicts are discussed in the
Drainage Impact Summary Report (2008).

The addition of the auxiliary lanes will resultan increase in impervious surfaces. This
will result in increases to peak storm water rurgoffl reduction in the amount of
pervious surfaces available for infiltration ofstowater runoff. Table 3 lists the
increase in impervious surface area for each aresdsing, in comparison to the off-site
watershed area. The percentage increase in amgaimal: 0.6% for all four crossings
combined. Arana Gulch is the only creek with asoasmted floodplain area.

Table 3. Increased Impervious Areas

Station at Increased Watershed Percentage
Highway 1 Impervious Area Areas Increase in
Crossing (acres) (acres) Area
Arana Gulch 171+03 1.3 2,239 0.06%
Tributary to Arana Gulch 175+98 0.24 71 0.34%
Tributary to Arana Gulch 177+92 0.21 108 0.20%
Tributary to Arana Gulch 183+01 0 53 0%

3.1 Risk associated with implementation of the action

3.1.1 Evaluation of Project Impacts to Existing Floodplans

The Rational Method was utilized to estimate addai flow from the added paved
surfaces of the roadway widening. The added impesvarea reaching Arana Gulch was
estimated as 5,330 square meters. The intendiygd&rana Gulch crossing of Highway
1 was estimated using the HYDRO module of HYDRABN149 mm/hr for a time of
concentration of 5 minutes; see Appendix C. A flooefficient of 0.9 adjusted by a
frequency factor of 1.25 for a 100-year designmtogsulted in an adjusted runoff
coefficient of 1.0. The additional flow was estted as 0.2 cubic meters per second.
Thus, the 100-year design discharge for the praposadition is 47.2 cubic meters per
second.
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3.1.2 Stream and Site

Arana Gulch is heavily vegetated upstream of thghiday 1 crossing. Arana Gulch is
conveyed under Highway 1 through a concrete artreduwith a height of 1.8 m (6 ft).
The span of the culvert was estimated as 1.7 mft)5. Downstream of the Highway 1
crossing is a concrete lined channel with gravéhatottom. Arana Gulch crosses
Highway 1 at 29° from perpendicular.

3.1.3 Design Tool

The effects of the increased flow resulting from tbadway widening at the Arana
Gulch crossing at Highway 1 was evaluated usinghtiney Corps of Engineers HEC-
RAS modeling software (Version 3.1.3). Hydrauli@ablses were performed for the
existing and proposed conditions.

3.14 Cross-Section Data

A total of nine cross sections were cut, distridubeer a 150 m reach of Arana Gulch.
These cross-sections were based on aerial suiMagy are shown in Figure 5. These
cross-sections included six which are located apstrof Highway 1 and three which are
downstream of the crossing. Highway 1 is locatefdvben River Stations 210 and 290.

330

280 300
24114

Figure 5. River Station (Cross-Section) Locationsof HEC-RAS Models

3.1.5 Manning’s “n”

Manning’s “n” values were used in the hydraulic mbid estimate energy losses in the
flow due to friction. The Manning’s “n” value faross-sections upstream of the

September 2008 14



Location Hydraulic Study Report EA 05-0F6500
Highway 1 Soquel to Morrissey Auxiliary Lanes Puaije 05-SCR-1-PM 14.96 to 15.94
Santa Cruz County, California KP 24.08 to 25.65

Highway 1 crossing was 0.06 to describe frictioarelateristics of a floodplain with
trees. The Manning’s “n” value for cross-sectidosvnstream of the Highway 1
crossing was 0.017 for a concrete channel withggrbettom. These Manning’s “n”
values were selected based on observations frdadnvisgts to the site.

3.1.6 Expansion and Contraction Coefficients

An expansion coefficient of 0.3 and a contractioefticient of 0.1 were used to
represent the creek. These values describe cemkegry with gradual transitions
between cross-sections.

3.1.7 Arana Gulch Water Surface Elevations

Design flows for the 100-year storm used in therbytic models for the existing and
proposed condition are based on design dischapgetesl by FEMA and estimated
additional flow using the Rational Method; see &t 2.1 and 3.1.1. The design peak
flows was 47 cubic meters per second for the exjstondition hydraulic analysis and
47.2 cubic meters per second for the proposed tondi

The estimated water surface elevation for the pkstharge at the cross-section
immediately upstream of Highway 1 was 20.91 m fathtthe existing and proposed
conditions. The Arana Gulch culvert water surfpo#iles for both the existing and
proposed conditions are shown in Figure 6. The HS results indicate that the
roadway is overtopped in both the existing and psepl conditions. These analyses
confirm the data given in the FEMA FIRM and FISeeSAppendix D for summary
output results from the existing and proposed d¢armimodels.
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Figure 6. Arana Gulch Existing and Proposed Water Brface Profiles

The Federal Highway Administration (FHWA) defineSanificant encroachment” as a
highway encroachment, and any direct support efyibase floodplain development,
that would involve one or more of the following struction or flood-related impacts: 1)
a significant potential for interruption or termiimn of a transportation facility which is
needed for emergency vehicles or provides a contgisminly evacuation route; 2) a
significant risk; or 3) a significant adverse impan the natural and beneficial floodplain
values (1994).

1. The Project does not have a significant potentialriterruption or termination of
a transportation facility which is needed for enegrgy vehicles or provides a
community’s only evacuation route. Other locald®and Highway 1 can be
utilized for emergency vehicles or as evacuatiates. There may be traffic
interruption for the 100-year storm event but tcadit Highway 1 may utilize the
local roads for a detour route with access poiteeMorrissey Boulevard and
Soquel Drive intersections of Highway 1.

2. The level of risk associated with the Project 18.l0Residential properties north
of the crossing (along Oak Way) will be just ougésaf the base floodplain.
Harbor High School south of the crossing will behivi the base floodplain in the
existing condition. The roadway is overtoppedia éxisting condition. It is not
anticipated that the Project will have significanpacts because the added
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impervious areas resulting from the Project wilt sgnificantly increase the flow
nor raise the water surface elevation of the blaselplain. The slight increase in
inundation adjacent to the upstream entrance anthstoeam outfall would not
threaten residential properties.

3. The Project will impact the natural and benefitiadplain values at Arana
Gulch. At this area, designated wetland areapr@sent in the floodplain areas
both upstream and downstream of the Highway 1 srg@s€£nvironmental
impacts can be minimized with measures such agetaBon, Best Management
Practices, or other requirements anticipated asopdine Project permit
conditions.

3.2 Impacts on natural and beneficial floodplain values

Natural and beneficial floodplain values includat are not limited to: fish, wildlife,
plants, open space, natural beauty, scientificystodtdoor recreation, agriculture,

aquaculture, forestry, natural moderation of flgoglater quality maintenance, and
ground water recharge.

The natural and beneficial values for the AranacBaind its three tributaries are Army
Corps of Engineers (ACOE) wetlands and Californeggp&tment of Fish and Game
(CDFGQG) jurisdiction. Impacts on natural and benafiloodplain values being affected
for the Soquel to Morrissey Auxiliary Lanes Projémt Arana Gulch and its three
tributaries are the boundaries referenced intletlands Assessment Report (2008).
These boundaries are jurisdictional wetlands ofAtray Corps of Engineers and the
California Department of Fish and Game referenodtieWetlands Assessment Report
(2008).

The Army Corps of Engineers definition (1987) readdollows:

“The following definition, diagnostic environmentataracteristics, and technical
approach comprise a guideline for the identificatmd delineation of wetlands.

a. Definition: The ACOE (Federal Register, Section 328), 1991) and the
EPA (Federal Register, Section 230.4(t), 1991 tlpiefine wetlands as:
Those areas that are inundated or saturated bgcgsuof ground water at a
frequency and duration sufficient to support, drat under normal
circumstances do support, a prevalence of vegetatpcally adapted for
life in saturated soil conditions. Wetlands gerlgraiclude swamps,
marshes, bogs, and similar areas.

b. Diagnostic environmental characteristics: Wetlaimalge the following
general diagnostic environmental characteristics:

1. Vegetation: The prevalent vegetation consists afrojzhytes that are
typically adapted to areas having hydrologic anticemditions
described in (a) above. Hydrophytic species, duadgphological,
physiological, and/or reproductive adaptation(guehthe ability to
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grow, effectively compete, reproduce, and/or peisianaerobic soil
conditions.

2. Soil: Soils are present and have been classifidgy@sc, or they
possess characteristics that are associated witicirg soil
conditions.

3. Hydrology: The area is inundated either permangntiyeriodically
at mean water depths <6.6 ft. (~ 2 m), or theis@hturated to the
surface at some time during the growing seasoheoptevalent
vegetation. The period of inundation or soil saiaravaries according
to the hydrologic/soil moisture regime and occarboth tidal and
non-tidal situations.

c. Technical approach for the identification and dedition of wetlands:
Except in certain situations defined in this maneaidence of a minimum
of one positive wetland indicator from each paranétydrology, soil,
and vegetation) must be found in order to makesitige wetland
determination.” (California Coastal Commission, 429

The Soquel to Morrissey Auxiliary Lanes Projectlwiipact the natural and beneficial
floodplain values at Arana Gulch. At this aressigeated wetland areas are present in
the floodplain areas both upstream and downstrdaheddighway 1 crossing. Wetland
areas were identified in tiWetlands Assessment Reg@@08).

A summary of the estimated surface area of natumdlbeneficial floodplain
encroachments is listed in Table 4 for areas upstr@nd downstream of the Highway 1
crossings. The encroachments represent loss &ndedreas as a result of
improvements from the project construction withie Biological Study Area, as
delineated in th&Vetlands Assessment Red@Q@08).

Table 4. Surface Area of Natural and Beneficial Flodplain Encroachments

D%

Waterway Crossing Station at
Highway 1| Total Floodplain Area withih Temporary and Permanent Impacts within FloodplginBercent of Affected Floodplain within BSA an
Crossing |BSA and Jurisdictional Areas and Jurisdictional Areas Jurisdictional Areas
CDFG ACOE CDFG Jurisdiction ACOE Wetlands|
Jurisdiction| Wetlands CDFG Jurisdiction ACOE Wetlands
Permanent| Temporar Permangnt Tempofary Permapent  TamporPermanent] Ten
orary
() () () (m’) () ()
Arana Gulch 171+03 8,389 4,451 411 84 0 0 5% 1% 0%
Tributary to Arana Gulch 175+98] 0 0 - - ---
Tributary to Arana Gulch 177+92] 0 0
Tributary to Arana Gulch 183+01] 0 0

ACOE = Army Corps of Engineers

CDFG = California Department of Fish and Game
BSA = Biological Study Area

--- = No FEMA Floodplain information is available

Habitats for special status species have the patémtoccur within the project corridor.
The habitats or lack thereof have been determmélaeiDraft Natural Environment
Study for the Highway 1 Soquel to Morrissey Aumglieanes Projec{2008). This
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project will be designed to minimize impacts to ¥fatof the United States and Waters
of the State, including jurisdictional wetlands.edures to minimize floodplain impacts
are discussed in Section 3.4.

3.3  Support of probable incompatible floodplain
development

As defined by Federal Highway Administration, tlpgort of incompatible base
floodplain development will encourage, allow, sermveotherwise facilitate incompatible
base floodplain development, such as commercialdpment or urban growth.

Portions of the project site are located on thegteiof the floodplain and there are
unavoidable impacts to the floodplain associatdt Wie widening from the construction
of the auxiliary lanes. However, as mentioned jonesly, these impacts are insignificant
since the encroachment is minimal; the width ofwlgening varies from 0.5 m to 8 m.
The total area of encroachment in the Arana Gutddplain upstream and downstream
of the Highway 1 crossing is 90,298 square fe@&8@square meters) in California
Department of Fish and Game jurisdiction wetlanats 47910 square feet (4,451 square
meters) in Army Corps of Engineers jurisdiction laetls with no encroachment to the
floodplain downstream of the Highway 1 crossindhe Bdded impervious areas will not
significantly raise the water surface elevatiothia floodplains, and there is ample open
space in adjacent undeveloped areas for the flaodf recreate itself. In addition, new
access to developed or undeveloped lands will e@daled. Therefore, this project will
not support any incompatible floodplain development

3.4 Measures to minimize floodplain impacts associatedith
the action

It is important that measures be taken to miniffizedplain impacts. Drainage design
improvements are proposed to accommodate incrgeessdstorm water runoff from the
roadway. Proposed drainage is discussed in thim&ya Impact Summary Report
(2007). In addition, the Soquel to Morrissey Ay Lanes Project design goal will be
to maintain pre-construction storm water flows bstening or detaining post-
construction flows to pre-construction rates ptimdischarge to a receiving water body
or Municipal Separate Storm Sewer System. Retgwalls are proposed adjacent to the
widening to minimize the encroachment into theseifenmentally Sensitive Areas. The
proposed retaining wall near and at the north dnbleoArana Gulch crossing will be
within the 100-year base floodplain. In order tli@ss the impacts from the loss of
floodplain storage, mitigation measures are progpdisat may be accomplished by re-
grading adjacent to the floodplain. AppropriatesB®danagement Practices are proposed
to minimize storm water quality impacts by reducstgrm water runoff velocities and
promoting infiltration both temporarily, during cstnuction, and permanently.

According to the Caltrans National Pollutant DisggaElimination System permit and
Construction General Permit, Best Management Rextvill be incorporated into the
contract documents of this project to reduce tkehdirge of pollutants temporarily,
during construction, and permanently to the Maxinttxtent Practicable. The Caltrans

September 2008 19



Location Hydraulic Study Report EA 05-0F6500
Highway 1 Soquel to Morrissey Auxiliary Lanes Puaije 05-SCR-1-PM 14.96 to 15.94
Santa Cruz County, California KP 24.08 to 25.65

Storm Water Handbooks, including the 2007 Projéemiing and Design Guide, provide
guidance for evaluating projects to determine tbednfor and feasibility of Construction
Site Best Management Practices, Design Polluti@véition Best Management
Practices, and Permanent Treatment Best Managd®nactices.

Construction Site Best Management Practices areemgnted during construction
activities to reduce pollutants in storm water d&ges throughout construction. Design
Pollution Prevention Best Management Practiceparmanent measures to improve
storm water quality by reducing erosion, stabiligdisturbed soil areas, and maximizing
vegetated surfaces. Treatment Best Managemenid@seare permanent devices and
facilities that treat storm water runoff. ThesesBglanagement Practices are detailed in
the Storm Water Data Repof2008).

Mitigation for Wetlands and Waters of the Unite@t®s impacts will be addressed
through consultation with appropriate regulatorg@ages. Short term impacts are
generally from construction activities such as grgavork or dewatering. Temporary
Best Management Practices will be considered figrgfoject to prevent potential water
quality degradation during construction. Long tempacts from the Soquel to
Morrissey Auxiliary Lanes Project could result frdlmodplain and wetland fill, and
potential increases to velocity and volume of daveaasn flows due to added impervious
areas. Storm water runoff from the Highway 1 cworihas the potential to carry
pollutants into natural flowing streams as wellrde adjacent jurisdictional
biotic/aquatic areas. Permanent Best Managemeatiéas will be considered to address
these impacts and try to reduce erosion and cdlettreat roadway runoff.

The following is a list of Permanent Treatment Bdsinagement Practices that are
considered for this project:

Infiltration Devices

Biofiltration Strips and Wet Basins

Biofiltration Swales and Austin Sand Filters

Detention Devices, Delaware Filters, and Multi Chaned Treatment Trains

Best Management Practices that are feasible femptizject include Biofiltration Strips,
Biofiltration Swales, and Detention Devices. TheestTreatment Best Management

Practices were considered not feasible due toditutmited to site restrictions, limited
right-of-way, protection of wetlands or vegetatibmited hydraulic head.

3.5 Measures to restore and preserve the natural and
beneficial floodplain values impacted by the action

The Soquel to Morrissey Auxiliary Lanes Projectlwaisult in a loss of wetland area and
loss of vegetation (see Section 3.2). Environmemgacts will be a result of
construction activities and can be minimized witbasures such as revegetation, Best
Management Practices, or other requirements aataipas part of the Soquel to
Morrissey Auxiliary Lanes Project permit conditionRefer to the biological assessment
report for this project for proposed wetland mitiga measures.

September 2008 20



Location Hydraulic Study Report EA 05-0F6500
Highway 1 Soquel to Morrissey Auxiliary Lanes Puaije 05-SCR-1-PM 14.96 to 15.94
Santa Cruz County, California KP 24.08 to 25.65

The Santa Cruz County Regional Transportation Casiom should obtain, as
necessary, permits or approvals from or consuttatitth the United States Army Corps
of Engineers, California Department of Fish and &athe United States Fish and
Wildlife Service, the Regional Water Quality ContBmard, and the National Oceanic
and Atmospheric Administration National Marine Fasks Service.

3.6 Practicability of alternatives to any significant
encroachment

As defined by the Federal Highway Administratioekrshall mean the consequences
associated with the probability of flooding attrible to an encroachment. It shall
include the potential for property loss and hazarlife during the service life of the
bridge and roadway. The increase in risk assatiatiéh the Soquel to Morrissey
Auxiliary Lanes Project is negligible.

The Soquel to Morrissey Auxiliary Lanes Projectlhwhintain the existing roadway
profile. Effects to the floodplain will be minimdue to the minimal encroachment and
negligible increase to the water surface elevatiStorm drainage systems will be
upsized, as necessary, to accommodate increasgdapaunoff from the roadway
improvements.

3.7 Practicability of alternatives to any longitudinal
encroachment

As defined by the Federal Highway Administratiopagitudinal encroachment is an
action within the limits of the base floodplain tl&longitudinal to the normal direction
of the floodplain.

A longitudinal encroachment is “[a]n encroachméuait tis parallel to the direction of
flow. Example: A highway that runs along the edga river is, usually considered a
longitudinal encroachment.” The requirement forsidaration of avoidance alternatives
must be included in a Location Hydraulic Study bgluding an evaluation and a
discussion of the practicability of alternativesatty significant encroachment or any
support of incompatible floodplain development.

This project is perpendicular to the direction lofaf (a transverse encroachment) and is,
therefore, not considered a longitudinal encroactinteethe 100-year floodplains.
Therefore, alternatives are not considered.

3.8 Coordination with Local, State, and Federal Water
Resources and Floodplain Management Agencies

Gregor Blackburn, Senior Natural Hazards Prograscist with the Federal
Emergency Management Agency, and Jessica DeGRressaurce Planner for the Santa
Cruz County Planning Department, were contactetidcuss project impacts to the
watershed and floodplain. Due to the encroachmerhe regulatory floodways, the
Santa Cruz County Planning Department will revie teport to determine if a
floodplain map revision is necessary. A revisiemot anticipated since the increase in
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the base flood plain elevation is minimal. Uportglation of the final Environmental
Document, copies will be distributed to the SantazCounty Planning Department.
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Appendix A Summary of Floodplain Encroachment
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H

FLOODPLAIN EVALUATION REPORT SUMMARY

Dist. 05 Co.SCR Rt 0l K.P.
Project No.: Bridge No.
Limits: Concrete arch culvert crossing at Arana Gulch

Floodplain Description: 100-year flood will not be contained in Arana
Gulch

No
1. Is the proposed action a longitudinal encroachment of the base floodplain? S
2. Are the risks associated with the implementation of the proposed action X
significant?
3. Will the proposed action support probable incompatible floodplain X
development?
4. Are there any significant impacts on natural and beneficial floodplain values?  x
5. Routine construction procedures are required to minimize impacts on the X

floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain,

6. Does the proposed action constitute a significant floodplain encroach-ment as ~_x
defined in 23 CFR, Section 650.105(q).

7. Are Location Hydraulic Studies that document the above answers on file? If

not explain.
PRﬁPI&RPD BY:
W/ éﬁ_{' 2/ 4/ }fj_igw
Signature - Hydraulic Engineer &’ Date -
CONCURRENCE BY:

Sfgnature - Dist. Project Engineer Date )
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Appendix B Federal Emergency Management Agency —
Arana Gulch 100-Year Floodplain Flood
Insurance Rate Map
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Appendix C  Intensity-Duration-Frequency Curve

KP 24.08 to 25.65

September 2008



Location Hydraulic Study Report
Highway 1 Soquel to Morrissey Auxiliary Lanes Puaije
Santa Cruz County, California

KRk KFAKFARRARRE HYDRO - VOrSi On 6. 1 *****kkkkkkkkk
* HEC19 / Design Event vs Return Period Program *
* Dat e of Run: 04-03-2008 *

H ghway 1 Arana CGul ch

--- lnput File: C:\HYDRO ARANA. HDO

| DF

=== | DF CURVE Option Selected ...

CAL rain95. asc

=== File Read fromInternediate Directory: rain95.asc

RPD 25

--- The Selected Return Period is 25 years.

LOC 36 59 121 59

--- The Latitude is 36 degrees, 59 minutes.
--- The Longitude is 121 degrees, 59 mi nutes.

STA
STA
STA

*** End of Command File

EA 05-0F6500

05-SCR-1-PM 14.96 to 15.94
KP 24.08 to 25.65

Page No 1

--- The Following Station(s) WIIl Be Used in Determning the Sites Intensity:
Station ID Elev. (m Lat/Long (dec. deg.) Distance fromSite (km

D007616050 18 36.967 121.967 . 000

Notice: A Station Elevation of -999 Indicates A M ssing Val ue.

* Kk k kK '_'YDR * Kk k kK (Vers|on 6. l) * Kk k k% Dat

H ghway 1 Arana Gul ch

Dur ati on 25 Yr 2 Yr 10 Yr 50 Yr 100 Yr

5 mn 96 a7 80. 108 119
10 min 70 34 58. 78 86
15 mn 58 28 48. 65 72
30 min 42 21 35. a7 52
60 min 31 15 25. 34 38
120 mn 22 11 18. 25 28

4 h 16. 8 13. 18. 20

8 h 12. 6 10. 13. 15
16 h 9. 4 7. 10. 11
24 h 7. 3 6. 8. 9

e 04-03-2008
Page No 2

10000 Yr
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+++

+++

Intensity Curve for 25 Year Return Period
Rainfall Intensity (mih) versus Duration (h)

EA 05-0F6500

05-SCR-1-PM 14.96 to 15.94

KP 24.08 to 25.65

OB,
72. .
*
.*
48. .
*
. *
24. .
*
*
* * .
. *
O e
00 6. 00 12. 00 18. 00 24,00
*xxx%k HYDRO ***** (Version 6.1) **x** Dat e 04-03-2008
Page No 3
H ghway 1 Arana Gul ch
Notice: Internediate file has Sl units.

File Created on Internediate Directory: ARANA.I|DF

NORMAL END OF HYDRO

September 2008
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Appendix D HEC-RAS Summary Tables
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Summary Table — Existing Condition

HEC-RAS Plan: Existing River: Arana Gulch Reach: Arana Gulch  Profile: Q100

Reach River Sta Praofile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (mis) (m2) (m)

Arana Gulch 340 Q100 47.00 14 20.91 14.32 2 ] 739.11 125.18 0.01
Arana Gulch 330 Q100 47.00 14 20.91 2091 71414 126.13 0.01
Arana Gulch 320 Q100 47.00 14 20.91 2091 610.92 114.57 0.01
Arana Gulch 310 Q100 47.00 14 20.91 2091 540.97 99.86 0.01
Arana Gulch 300 Q100 47.00 14 20.91 2091 434.70 84.83 0.02
Arana Gulch 290 Q100 47.00 14 20.91 14.82 2091 0.000012 302.53 65.01 0.02
Arana Gulch 241.14 Culvert

Arana Gulch 210 Q100 47.00 11.74 14.06 14.16 0.000641 1.37 34.34 37.86

Arana Gulch 200 Q100 47.00 11.61 14.10 14.13 0.000207 0.80 5877 62.93

Arana Gulch 190 Q100 47.00 11.56 14.00 12.96 14.12 0.000376 1.54 30.49 168.01

Summary Table — Proposed Condition

HEC-RAS Plan: Proposed River: Arana Gulch Reach: Arana Gulch  Profile: Q100

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m/m) (m/s) (m2) (m)

Arana Gulch 160 Q100 47.20 20.91 14.33 0.06 739.43 125.17 0.01
Arana Gulch 150 Q100 47.20 20.91 00002 0.07 714.46 126.14

Arana Gulch 140 Q100 47.20 2091 00002 0.08 611.21 114.58

Arana Gulch 130 Q100 47.20 20.91 00003 0.09 541.23 99.87

Arana Gulch 120 Q100 47.20 20.91 0.000005 0.11 434.92 84.84

Arana Gulch 110 Q100 47.20 20.91 14.82 20.91 0.000012 0.16 302.70 65.03

Arana Gulch 61.14 Culvert

Arana Gulch 30 Q100 47.20 11.74 14.06 14.16 0.000645 1.37 34.36 37.88

Arana Gulch 20 Q100 47.20 11.61 14.10 14.13 00209 0.80 58.83 62.99

Arana Gulch 10 Q100 47.20 11.56 14.00 12.96 14.12 0.000379 1.55 30.49 18.01
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Appendix E  Project Photographs
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Photo 1. Tributary to Arana Gulch (Station 177 crossing
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Photo 4. Arch culvert at Arana Gulch (Station 171+8) downstream of Highway 1 crossing
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Photo 5. Arch culvert at Arana Gulch

(Station 171+3) downstream of Highway 1 crossing
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